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Measurement Strategy  
�%��$�#� ��������'�����# 

� ������'�����# 

Large-Eddy Simulation
Scale (1 to 200 m)

Cloud-Resolving Model
Scale (1 to 4 km)

Mesoscale Model
Scale (4 to 20 km)

Single-Column Model
(100 km)

General Circulation Model
Scale  (10 to 100 km, NCEP/

ECMWF Forcing)

ARM High-Resolution Measurement 
Strategy

(5 —> 15 —> 40 —> 200 km Scales)

 Methodologies 
 - Variational
 - 3DDA
 - 4DDA
 - EnDA

Create Measurement Representation 
in an Adaptable, 4D State Space
using the Large-Eddy Simulation 

(LES) ARM Symbiotic Simulation and 
Observation (LASSO) system

(100 m initial resolution)

Transform Measurements and 
Uncertainties for Objective 

Analysis/Data Assimilation to 
provide Initial Conditions,  

Forcing, and Evaluation Data

Produce Statistical Summaries 
of Observations and 

Uncertainties 

Surface Characteristics
Surface and Boundary Layer

Tropospheric Thermodynamics
Clouds

Aerosols

System and Error 
Analysis 

(Parametric and 
Structural) 

Model Structure, 
�32>+96%8-32��%2(�

Physics

Measurement 
�32>+96%8-32  Forcing and Data 

Assimilation

M  (x,y,z,t)n

t

Observing System 
Simulation 

Experiments

Multiscale Modeling
Infrastructure

1

5

6

7

10

8

Acquisition and 
Formatting of Necessary  

External Data

Jimmy Voyles & Jim Mather
July 2014

3

9

Model Output 
and 

Uncertainties

ARM Next-Generation Processing Concept 

4

2

Data Assimilation5.1
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RACORO case simulated by DHARMA (ARM & ECMWF) and WRF (for MS-DA) 

Black = Observations�
�
DHARMA simulations:�
Orange = ARM forcing for 300 km scale�
Red = ARM forcing for 150 m scale�
Blue = ECMWF forcing�
�
WRM simulation:�
Green = MS-DA forcing�
�
Solid = No thermodynamic relaxation�
Dashed = With 12-h thermodynamic relaxation�
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